data reports the upper and lower rim with different functional groups. In particular, tetraphosphonate cavitands Tiiii have four P O groups at the upper rim all pointing to the inside of the cavity; they are generally described as Tiiii[R, R 1 , R 2 ], where R = lower rim substituents, R 1 = upper rim substituents and R 2 = substituents on the P atom (Pinalli & Dalcanale, 2013) . These dipolar groups can act as hydrogen-bond acceptors and have been used as ligands for metal cations (Pinalli et al., 2016; Melegari et al., 2010) . Within the framework of ongoing research on the interactions between cavitands and metal ions, a solvothermal reaction between the tetraphosphonate cavitand Tiiii[C 3 H 7 , CH 3 , C 6 H 5 ] and Zn(CH 3 COO) 2 Á2H 2 O was carried out in a DMF/H 2 O mixture. The basicity of the solution resulting from the presence of the acetate anion hydrolysed the cavitands, cleaving the bridges at the upper rim, with a concomitant release of the phenylphosphonate groups. Their reaction with the zinc cations yielded the title compound, I, the crystal structure of which is reported here. (iii) Àx þ 1; Ày þ 1; Àz þ 1.
Figure 2
Side (A) and top (B) view of I highlighting its layered structure. H atoms have been omitted for clarity.
Figure 3
View along the b-axis direction of the intramolecular hydrogen bond (blue dotted line) in I. Symmetry code: (iv) x, Ày + 3 2 , z À 1 2 . Computer programs: APEX2 and SAINT (Bruker, 2008) , olex2.solve (Bourhis et al., 2015) , olex2.refine (Bourhis et al., 2015) , Mercury (Macrae et al., 2006) and OLEX2 (Dolomanov et al., 2009 ).
Figure 1
Asymmetric unit of I, plus the oxygen atoms needed to complete the tetrahedral coordination around Zn1. Symmetry codes: (i) Àx + 1, Ày + 2, Àz + 1; (ii) x, Ày + 3 2 , z + 1 2 ; (iii) Àx + 1, Ày + 1, Àz + 1. Only one orientation of the disordered phenyl group is shown for clarity.
The asymmetric unit of I comprises a phenylphosphonate anion and a zinc(II) cation ( Fig. 1) ; selected bond lengths are given in Table 1 . The delocalization of the negative charge and the single/double-bond character within the phosphonate group are shown by the P-O distances, two of which are shorter than the third [P1-O1, P1-O2 and P1-O3 have values of 1.507 (4), 1.513 (4) and 1.561 (4) Å , respectively]. In particular, the longest P-O distance involves the O atom that bridges two metal cations, and it is therefore weakened by the double coordination. The coordination polymer is parallel to the (100) plane; each of the phosphonate groups connects four distinct zinc cations, with O1 and O2 monodentate and with O3 bridging two Zn cations. Overall, the structure can be seen as an inorganic zone, decorated on both sides by the phenyl groups (Fig. 2) . Within the layer, the phenyl groups in one orientation form C-HÁ Á ÁO hydrogen bonds with the oxygen atoms O1 iv of adjacent phosphate groups (see Table 2 and Fig. 3 ). Cohesion between layers is ensured by dispersion interactions.
A search of the Cambridge Structural Database (Version 5.38, update May 2019; Groom et al., 2016) for phenylphosphonate in combination with zinc, yielded the structure of a catena-poly[[aquazinc(II)]-4 -phenylphosphonato] (refcode JAHGAA; Martin et al., 1989) , closely related to the title compound. The main difference concerns the coordination sphere of the metal ion, which is a distorted octahedron comprising one oxygen atom of a coordinating water molecule and five oxygen atoms from the 4 -phosphonate groups.
Synthesis and crystallization
The cavitand Tiiii[C 3 H 7 , CH 3 , C 6 H 5 ] was prepared following published procedures (Biavardi et al., 2008) : 18.0 mg (0.015 mmol) of the Tiiii cavitand were dissolved in DMF (2 ml), while Zn(CH 3 COO) 2 Á2H 2 O (6.5 mg, 0.030 mmol) was dissolved in 1 ml of water. The two solutions were put in a Schlenk reactor with a volume of 10 ml, and left at room temperature overnight. The reaction mixture was then heated at 120 C in an oil bath for three days and allowed to cool to room temperature. Small, light-yellow crystals were formed; they were filtered, washed with DMF and dried.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . It was observed that F obs was systematically greater than F calc for the most discrepant reflections. A twin law was identified [À1 0 À0.768 0 À1 0 0 0 1] and for the final refinement, a two-component model was refined. The population of the second component refined to a value of 0.242 (6).
The phenyl ring of the phosphonate group was found to be disordered over two equally populated orientations, related by rotation about the P1-C1Á Á ÁC4 axis. The dihedral angle between the mean planes passing through the two orientations is 76.3 (6) . Neighbouring disorder assemblies of this type must be populated by alternate disorder groups in order to avoid unreasonably short contacts. That is, for a given orientation of the half-occupied phenyl group, its neighbour must be the other congener. Examination of undistorted reciprocallattice plots revealed diffuse streaks, which we interpret as arising from stacking faults accompanying the disorder. We did not undertake more detailed analysis of the diffuse scattering.
Tensi and Gers Tusha Poly[(µ 4 -phenylphosphonato)zinc(II)]
Crystal data where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.0004 Δρ max = 1.23 e Å −3 Δρ min = −1.08 e Å −3
Special details
Refinement. The H atoms bound to C atoms were placed in calculated positions and refined isotropically using a riding model C-H = 0.95 Å, and U iso (H) = 1.2U eq (C).
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
